SUMMARY We investigated thyroid function in 119 survivors of treatment for brain tumours not involving the hypothalamo-pituitary region. Cranial irradiation did not effect thyroid function but 11 of 47 children (23%) who had spinal irradiation had raised concentrations of thyroid stimulating hormone. Chemotherapy further increased the incidence of thyroid dysfunction: two of four patients who had cranial irradiation and chemotherapy and 20 of 29 patients (69%) who had spinal irradiation and chemotherapy had increased thyroid stimulating hormone concentrations. Only six patients with raised thyroid stimulating hormone concentrations had low serum thyroxine concentrations. Four children had secondary hypothyroidism.
SUMMARY We investigated thyroid function in 119 survivors of treatment for brain tumours not involving the hypothalamo-pituitary region. Cranial irradiation did not effect thyroid function but 11 of 47 children (23%) who had spinal irradiation had raised concentrations of thyroid stimulating hormone. Chemotherapy further increased the incidence of thyroid dysfunction: two of four patients who had cranial irradiation and chemotherapy and 20 of 29 patients (69%) who had spinal irradiation and chemotherapy had increased thyroid stimulating hormone concentrations. Only six patients with raised thyroid stimulating hormone concentrations had low serum thyroxine concentrations. Four children had secondary hypothyroidism.
Thyroid function should be monitored in children who have received chemotherapy or radiotherapy. A rise in thyroid stimulating hormone concentrations is the most sensitive indicator of thyroid dysfunction. Children with raised thyroid stimulating hormone concentrations should be treated with thyroxine.
Endocrine complications of radiotherapy and chemotherapy given to children with brain tumours separated from the hypothalamo-pituitary axis have been documented.1 Growth hormone insufficiency is the commonest disorder,2 followed by primary thyroid and gonadal dysfunction, and then secondary thyroid and gonadal dysfunction.3 4 Irradiation is the major aetiological factor, but chemotherapy has been found to cause primary gonadal damage. -7 There is only limited information from small studies about thyroid function and we report our observations on the prevalence, aetiology, and management of thyroid dysfunction in a large series of survivors.
Patients and methods
The thyroid function of 119 children in clinical remission after treatment of a brain tumour not involving the hypothalamo-pituitary region was studied. The tumour diagnoses were medulloblastoma (n=52), astrocytoma (n=29), ependymoma (n= 15), pinealoblastoma (n=9), glioma (n=8), optic nerve glioma (n=5), and meningioma (n=1). Cranial irradiation in a median (range) estimated hypothalamic dose of 47 Gy 
Results
A total of 31 of 76 children (41%) treated with spinal irradiation had raised basal and peak serum thyroid stimulating hormone concentrations and six of these had low serum thyroxine concentrations (figure). The median basal thyroid stimulating hormone concentration in the affected group was 7-8 mU/i (5-0-39), the median peak thyroid stimulating hormone concentration after thyrotrophin releasing hormone was 37 mU/l (23-85), and the median serum thyroxine concentration was 76 nmol/l (10-118). Eleven of these children had received only radiotherapy; this was combined with chemotherapy in 20. As the table shows, there was a 
Thyroid dysfunction after radiotherapy and chemotherapy of brain tumours 595 lating hormone concentrations in three of 12 children with head and neck tumours treated with chemotherapy and tumour irradiation, but only two of the three had received thyroid irradiation and the chemotherapy given to the third included carmustine and vincristine. 14 A relation between chemotherapy and subsequent primary thyroid dysfunction had been described earlier in 24 of 54 adults treated with chemotherapy alone for advanced Hodgkin's disease.15 The cytotoxics were mustine, vincristine/ vinblastine, procarbazine, and prednisolone in combination. In our study the combination of vincristine and lomustine with spinal irradiation obscured whether one or both cytotoxics was responsible for thyroid damage but there was some evidence for lomustine.
Most affected children in this series were bioche- 
